The permeability transition pore. Control points of a cyclosporin A-sensitive mitochondrial channel involved in cell death.
The permeability transition pore (MTP) is a high conductance channel of the mitochondrial inner membrane inhibited by cyclosporin A. While the physiological role of the MTP has not been clarified yet, it is becoming clear that this channel plays an important role in the pathways leading to cell death. The recent demonstrations that the MTP is controlled by the membrane potential, that a variety of physiological and pathological effectors can modulate the threshold voltage at which pore opening occurs, and that surface potential may contribute to pore modulation provide a useful framework to describe the mechanistic aspects of pore function in isolated mitochondria. Here we (i) briefly review the key features of pore regulation, and report our recent progress on the role of oxidants and mitochondrial cyclophilin; and (ii) elaborate on how MTP regulation by cellular pathophysiological effectors (such as cytosolic [Ca2+] transients, oxidative stress, and changes in the concentration of polyamines, nitric oxide, and metabolites of both the sphingomyelin and phospholipase A2 pathways) might take place in vivo. Further definition of the MTP checkpoints should help in the design of specific modulators, and offers great promise for the development of new conceptual and pharmacological tools aimed at therapeutic intervention in pathological conditions where pore opening is a critical event.